Unilateral striatal dopamine depletion: time-dependent effects on cortical function and behavioural correlates.
Previously, we showed that unilateral blockade of D1 dopamine receptors in the striatum inhibits immediate-early gene expression bilaterally throughout large parts of the cortex, including sensory-evoked expression in the barrel cortex. To further investigate this dopamine regulation of cortical function, we examined the effects of dopamine depletion on cortical gene regulation and behavioural correlates. Two days after unilateral infusion of 6-hydroxydopamine into the midbrain, rats displayed a (to some degree) bilateral reduction in cortical zif 268 expression that was more pronounced on the lesioned side. This decrease was found across motor, somatosensory, insular and piriform, but not cingulate, cortex, similar to the effects of blockade of striatal D1 receptors. Furthermore, whisker stimulation-evoked c-fos and zif 268 expression in the barrel cortex ipsilateral to the lesion was also attenuated by acute dopamine depletion. These cortical deficits were accompanied by a breakdown of spontaneous behaviours in an open-field test. In contrast, 21 days after dopamine depletion, both basal and sensory-evoked gene expression in the cortex were near-normal. This cortical recovery was paralleled by recovery in locomotion and in sensory-guided behaviour (scanning) related to the hemisphere contralateral to the lesion, but not in scanning by the dopamine-depleted hemisphere. Our results suggest that striatal dopamine exerts a widespread facilitatory influence on cortical function that is necessary, but not sufficient, for normal behaviour. Moreover, the mechanisms mediating this cortical facilitation appear to be subject to substantial neuroplasticity after dopamine perturbation.